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Abstract: On one hand, habitat quality has become a main factor to measure regionally ecological health and sustainable
state. On the other hand, the ecological quality and degradation process in Guangdong Province are complex though solid
researches were rarely recorded. Therefore, this paper used the FLUS-InVEST coupling model to study the habitat quality
changes in Guangdong Province from 1980 to 2020 and forecasted the future trends from 2020 to 2035. The main results are
as follows: (1) Forest land and cultivated land were the main land uses in Guangdong Province, which constituted the
landscape matrix of land cover. Construction land has increased rapidly, with the area of 1.2 times in the past 40 years. The
area of cultivated land has dropped sharply, with the ratio decreased from 27.1% to 22.8%. The area of construction land
was expected to increase and the area of cultivated land would decrease to less than 22% in the next 15 years if following the

trends. (2) Forest land was mainly in the northern ecological development area. The cultivated land was concentrated in the
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east and west wings of Guangdong Province. Except for several large reservoir spots, wetland distributed throughout the
study area. The forest land in the northern ecological development area has shown the characteristics of fragmentation, and
the cultivated land and wetland in some areas had a trend of decreasing and fragmentation. (3) In the past 40 years, the
area of improved habitat quality accounted for the largest proportion (44%) , followed by areas that remained unchanged
(29% ) and decreased (27% ). Approximate 79% of regional habitat quality indices increased or decreased between —0.1
and 0.1. In the next 15 years, the proportion of area where habitat quality continued to increase will decrease to 39%. The
proportion will increase to 31%, and the low-level habitat patches in the core area of the Pearl River Delta were expanding.
(4) Without land-use changes, there were still diverse habitat-quality changes in some areas. But habitat-quality changes
were greater in areas where land uses have been transferred from one to another. The results concluded that the habitat
quality in Guangdong Province had the characteristics of overall good advantages and prominent local deterioration, which
was the regional characteristics that needed to be recognized in the present ecological restoration work. Relationship between

land-use change and habitat-quality effect were much more complex, which needed further reveal in the future studies.

Key Words: habitat quality; spatio-temporal heterogeneity; land use/land cover; FLUS-InVEST model; Guangdong

Province
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Table 1 List of data and references used in this paper
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K —
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Table 3 Accuracy comparison of simulation results under partitioned areas

431X Zone 0A/% FoM A3IX. Zone O0A/% FoM
T 86.0 0.0014 A BHT 79.8 0.0194
R Y 72.7 1 T 81.0 0.0361
HIM 80.2 0.0554 sk 81.7 0.0414
il 80.9 0.0468 i 5 79.4 0.0487
EN 77.1 0.0343 HH 76.0 0.0700
tan | 88.1 0.0420 TR 76.0 0.0700
ol BRI AR 73.3 0.0291 (P 84.2 0.0130
s 78.2 0.0190 THIL 86.9 0.0126
=T 84.0 0.0028

OA/ % : IS K5 , Overall Accuracy( %) ;FoM: i i[RI % , Figure of Merit
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AR 27.1% 8 2020 4E1Y 22.8% , BN 5.29% 08 % 4.3% ; N TR 10 M 3.4% 38115 7.6% , bHb I\ 59.7% 1% =
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Table 4 Threat parameters

N AT 25 [ B2 25
BB Threat Maximﬂjrzt (;l/s:c[:l—iljiliff/ll;?uence \ﬁfbt Sp;tizﬂéfa?t}ie
JKHI Paddy 3 0.6 At
ELHh Upland 8 0.6
WA ML Urban land 10 0.9 £
A K] JE RS Rural settlemant 8 0.8
HE # ML Others construction 10 1 sy
Pt Sand land 10 0.3 iR
#+ 1 Bare land 5 0.2
x5 HMAARBRESHHER
Table 5 Land use classification system and habitat sensitivity parameter
E—— A Tl:rem _—
suitability Paddy Upland Urban land wtlomant consiruction Sand land Bare land
K Paddy 0 0 0 0 0 0 0 0
41 Upland 0 0 0 0 0 0 0 0
H bt Woodland 1 0.6 0.6 0.8 0.7 0.9 0.4 0.3
TEARMK Shrubbery 1 0.6 0.6 0.8 0.7 0.8 0.2 0.2
Bkt Sparse woodland 1 0.5 0.5 0.8 0.7 0.8 0.1 0.1
HEMH Other woodland 0.6 0.4 0.4 0.7 0.6 0.7 0.1 0.1
i Grass 1 0.3 0.3 1 0.8 1 0.3 0.3
WY WA Canals, lakes 1 0.8 0.7 0.9 1 0.9 0.2 0.2
By
ﬂi’i ri; f Jit pond 1 0.3 0.3 0.5 0.5 0.5 0.2 0.2
gﬁf}ld&}ih land 1 0.6 0.6 0.7 0.6 0.8 0.4 0.4
WA
ﬁaﬁ:ﬁ f 0 0 0 0 0 0 0 0
ﬁiﬁénlemant 0 0 0 0 0 0 0 0
R
s o 0 0 o o o ) o
HE Others 0 0 0 0 0 0 0 0

JIRA A A B R 0 X2 S (1 3) o N 200 A T B s ORI X AR DY T Tl 2 3
A, PRl g AR oA (ELAE rp 3 DI T AR U AR 2 A JR DX B Ml A SR Al T AR P 3R BR LA KA K
JEPEIBESD 1 A E B TS DR AT o0 A ML B] Y KT, R AR 285 k% DX P B b 2 B R A 3 5
Gy DX Sk VR MR D NI R AR B . B 2005 AR A 1L HP LT P 0 3 e T BE A R A AR /D5 B 2020
8, A BRAT YRR AL B 52035 48 58 N R b KR LT H 2%
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4 KA XFEZE LA HERG AR (F6) R,
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020054 @ 20204F
020354
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Table 6 Main characteristic of land use within different zoning areas
- - T L H R IAL L DR
Db P 10 EESEA Area percentages of key land use types /%
Area Scope Area percentage/ % N
it b jeiseainiil
BRI X
Guangdong-Hong Kong- PR AR 31 77.6—68.1 4.8—4.5 4.9—14.8
Macao greater bay area
2R3 /R 3L TNl Sk | BH A
East wing of the coastal economic belt il ? 69-1-64.3 13.:514.0 45785
YL
Ll 1 . BEYT. 44 FIET. 2 73.7-569.8 3.12.9 5.3-6.8
West wing of the coastal economic belt
JEIRAETRIRIX PSERGE N PN
Northern ecological development zone TR 3 80.1-81.4 7.5-6.0 13=24
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Table 7 Change range and the percentage of habitat quality in 1980—2020, and 2020—2035

X sk 1980—2020 4£/ %

Scope [-1,-06) [-06,-02) [-02,-0.1) [-0.1,0) 0 (0,0.1] (0.1,02]  (02,06] (0.6,1]
J"#4E Guangdong Province 1.9 22 0.1 23.0 28.6 272 5.7 8.2 32
FKIBIX. Greater bay area 3.6 29 0.2 0.1 317 36.7 8.1 122 45
7R3 Fast wing 1.8 1.0 0.1 0.0 36.5 30.8 103 14.2 52
PH3 West wing 0.8 1.4 0.2 0.1 39.7 283 10.1 13.5 59
Jt#R Northern 1.1 24 0.0 532 20.4 19.1 1.1 2.0 0.6
XI5, 2020—2035 4F/ %

Scope [-1,-06) [-06,-02) [-02,-0.1) [-0.1,0) 0 (0,0.1] (0.1,02]  (02,06] (0.6,1]
J"#R48 Guangdong Province 14 0.5 / 29.3 29.8 37.0 / 2.0

KIEIX Greater bay area 24 0.7 35.1 35.0 243 2.6

ZR¥L Fast wing 1.0 0.0 12.8 36.4 472 2.5

P43 West wing 0.9 0.2 6.7 38.0 51.0 33

L3R Northern 0.9 0.5 37.8 21.6 38.3 0.9

PR B 7 A B o A LA A I 8 A DX Sl 5 SRR AE . 3 2% 40 AR [R), JL AR S K R IX A 24 539% 1 IX 3k
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W JEK 1Y 3.6% B FIAR KM 2.4% ,IF HA PR B RRE (B 5 iy B apd # 5 heigk) ;-0.1—
O A IX ok 1 AU P R 9 0.19% , AR 388 28 35.1% , HUE 207 X alth 52 B0 ) T B8 K T X1 3 Ao ¥ i A
Tk, BVARE  ANE R RIS i A [0 AP a5 Rt AR B i T R A0 SR 5 XK TR e D s
PR 25, B UMY X R R A 3 o i (B4 5 R T 22 0G0 s AR A 28 R JR T RB IX A AL DX 4l 5 R U i —
AT ER R
3.3 BRI AR RN

ST A A A A A 35 AR AR A ) R bR AR ARG T AR B e B A, AR
TR BT R T A B o 5 e b, R | B S O — RIS (FRZ A AR , A O R WD S ) B b o
Mok —2 A1 I IR A S B FH A b i B AL A R R A 3 o — 2 (N T3k ), A i f e
DU Ah 2R 0 g - 3 A R A AR 3R K (1980 ,2020 4F ) 3 - 3 1] FH AR SR A 3t F1) S T A6 0 2R (Unk 8. Bkt
A3 ol FAR SR N T3 e 45 ) IR R A6 15 0 it 48 SRR 22 15 20 AR 1% o it 14 0l 28 TR S A
JE TR R, oy K GEit A e B 1 D AN AR 1 DXk AR S A b, et 2509 40 4R B kb AL o A
T, AR B IR R, HRFSE X B R IA 3% 2.3% ; ARG AR F WL o N TR0 (1.7%) #F
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